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A television se: includes a first tuner (110) for 
receiving terrestrial broadcast television sig- 
nais. a second tuner (310) for receiving satellite 
broadcast televisions signals, a video cassette 
recorder (500) and a picture-in-picture circuit 
(200). Switching means (SW1 ... SVV5) are ar- 
ranged to enable the outouts of the first tuner 
(110), the second tuner (310) or the VCR (500) to 
be used to create the main screen display on a 
CRT. The switches (SW1 ... SW5) also enable an 
outDut from a tuner (110. 310) or the VCR (500), 
not forming the main screen, to form a sub- 
screen under the control of the picture-in- 
picture means (200). Thus, the picture-in- 
picture means (200) does not require its own 
dedicatee tuner. 
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The present invention relates to a television set. 

There is a trend for consumer video products to 
become more and more complex. In particular, there 
is a tendency for apparatus performing related func- 
tions to be combined within a single product. In the 
case of television, related apparatus such as a satel- 
lite broadcast tuner or a video cassette recorder may 
be incorporated in a television set, 

A combination television set is disclosed in JP-A- 
63299582. 

Television sets are known which include a broad- 
cast satellite decoder, a picrure-in-picture (PIP) facili- 
ty, and a video cassette recorder (VCR). However, 
separate tuners have been needed for the satellite 
broadcast decoder, the picture-in-picture facility and 
for receiving terrestrial broadcast television. 

This results in a degree cf complexity whicn is not 
approoriate for a mass-produced consumer product. 

It is an aim of the present invention to overcome 
this .disadvantage of the prior art. 

According to the present invention there is pro- 
vided a television set comprising: a first tuner for re- 
ceiving terrestrial broadcast television signals: a sec- 
ond tuner for receiving satellite broadcast television 
signals; a video recording means for recording and 
playing back television signals: a picture-in-picture 
means; and switching means arranged whereby: 

(a) the outputs of the tuners and the video record- 
ing means can be selected for display of the re- 
spective television picture; 

(b) the outputs of the tuners can be selected for 
recording by the video recording means: and 

(c) the outputs of the tuners and the video record- 
ing means can be selected for application to the 
picture-in-picture means for displaying the re- 
spective television picture within another televi- 
sion picture. 

The switching means may be controlled by a sin- 
gle microcomputer. 

An embodiment of the present invention will now 
be described, by way of example, with reference to 
the accompanying drawing which is a block diagram 
of a television set according to the present invention. 

Referring to -the Figure, a television set compris- 
es a television signal processing section 100 for proc- 
essing television signals from a television tuner 110; 
a PIP signal processing section 200 for producing a 
PIP signal which is to be displayed as a subscreen; a 
broadcast satellite television (3S) signal processing 
section 300 for processing BS signals from a BS tu- 
ner; a VCR signal processing section 400 for process- 
ing a VCR signal; a microcomputer for controlling 
eich system block; switches SW1 ... SW5 for respec- 
tively selecting picture and audio signals for the tele- 
vision main screen and subscreen under the control 
cf the microcomputer. 

The television signal processing section 100 fur- 
th* . includes a television tuner 1 1 0 for receiving a tel- 



evision signal from an antenna ANT1, television pic- 
ture and audio signal processors 120 and 130 for pro- 
viding television picture and audio signals. 

The PIP signal processing section 200 indudes 
5 screen signal generator 210 for converting a sub- 
screen signals into luminance (Y) and colour differ- 
ence (R-Y) and (B-Y) signals; an analogue to digital 
converter ADC1 ; a main synchronizing signal separa- 
tor 220 for obtaining a synchronizing signal for the 
10 main screen; a processor 240 for processing a sub- 
screen signal, digitised by the analogue to digital con- 
verter ADC 1 : a memory 250 for storing a signal for the 
subscreen. digitised by the analogue to digital con- 
verter ADC1; a clock generator 260 for causing the 
is subscreen. stored in the memory 250. to have a pre- 
determined location and size within the main screen, 
based on outputs from the main and subsynchroniz- 
ing signal separators 220 and 230. and a digital to 
analogue converter DAC1 for converting a signal out- 
20 put by the processor 240 into an analogue signal. 
Suitable control signals are applied to the memory 
250 from the clock generator 260. 

The BS signal processing section 300 comprises 
a low noise block downconverter LNB for downcon- 
25 verting a BS signal which is received by BS antenna 
ANT2; a BS tuner 310 for detecting a signal after 
channel tuning of the 3S signal from the LNB; a 3S 
picture signal processor 320 for processing BS sig- 
nals from the 3S tuner 310; a BS audio signal proc- 
30 essor 330 for processing BS audio signals from the 
BS tuner 310. 

The VCR signal processing section 400. for proc- 
essing the VCR signal, includes a VCR picture re- 
cording signal processor 410 capable of processing 
35 signals desired to be recorded; a VCR picture play- 
back signal processor 420 for processing and output- 
ting played back picture signals; a recording section 
430 for recording picture and audio signals; a VCR au- 
dio recording signal processor 440 for processing au- 
40 dio signals to be recorded by the VCR; a VCR audio 
playback signal processor 450 for processing played 
back audio signals from the VCR. 

In addition, the TV main screen selection switch 
SW1, coupled to the TV signal processing section 
45 100, the BS signal processing section 300, the VCR 
signal processing section 400 and the microcomput- 
er, is switched by a signal from the microcomputer. 
This causes a signal to be displayed on the main TV 
screen by selecting a signal from among the televi- 
so sion picture signal, the BS picture signal and the 
played back VCR picture signal. 

The subscreen selection switch SW2, coupled to 
the TV main screen selection switch SW1, the PIP 
signal processing section 200 and the microcomput- 
55 er. makes a selection from among main screen signal 
from the TV main selection switch SW1 and a sub- 
screen signal which is output from the digital to ana- 
logue coverter DAC1 by a clock signal from the ciock 
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generator 260. This creates the PIP screen, displayed 
within the television main screen, by selecting the 
main screen signal or the subscreen signal in re- 
sponse to the clock signal, generated by the dock 
generator 260, causing the PIP function to be ON or 
OFF according to a control signal from the microcom- 
puter, when PIP is enabled by the microcomputer. 

The VCR recording signal selection switch SW3, 
coupled to the main television and subscreen select- 
ing switches SW1, SW2 and the microcomputer, se- 
lects a signal to be recorded by the VCR from the tel- 
evision main or subscreen signals under the control 
of the microcomputer. 

The audio output/recording selection switch 
SW4, coupled to the television signal processing sec- 
tion 100. the 3S signal processing section 300 and 
tne microcomputer, is a switch for selecting audio sig- 
nals to be recorded by the VCR and for providing the 
audio signals of the television main and sunscreens 
tc a loucsceaker SP under the control of the micro- 
computer. 

The audio outout switch SW5, coupled to the tel- 
evision signal, the BS signal and the VCR signai proc- 
essing sections 100, 300, 400 and the microcomputer 
is a switch for providing audio signal of the television 
main and subscreens to loudspeaker SP under the 
control of the microcomputer. 

The operation of the above-described television 
set will now be described. A television signal from the 
television tuner 110 is tuned and applied to the tele- 
vision main screen selection switch SW1 via the tel- 
evision picture signal processor 120. A 3S signal from 
tne 3S antenna ANT2 is converted to a tower inter- 
mediate frequency after amplification by the low 
noise block downconverter LN3. This signal is chan- 
nel tuned by the 3S tuner 310 and demodulated as a 
composite video signal, This becomes the BS picture 
s;cnal after processing by the BS picture signal proc- 
essor 320 and is appliea to the television main screen 
selection switch 5W1. 

When the television main screen signal is select- 
ee :o be a television picture signal from the television 
picrure signal processor 120 by the microcomputer 
anc! the television subscreen signal is selected to be 
a BS picture signai. The BS picture signal is dema- 
tnxed to yield luminance (Y) and colour difference (R- 
Y) and (B-Y) signals after the screen signal generator 
2*0 according to the switching operation of the tele- 
vision main screen selection switch SVV1. 

The subscreen selection switch SW2 is switched 
by the output from the clock generator 260, so that 
either the television signal or the signal from the dig- 
iiai to analogue converter DAC1 are fed to the CRT 
driver. The switching of tne subscreen selection 
swtrcn is such that tne BS picture appears within the 
te : evision picture on the CRT. 

Since, the subscreen picture is derived from the 
stcnal tuned by the tuner, which is not supplying the 



main picture, the PIP signal processing section 200 
does not need a dedicated tuner. 

Signals selected to be the main screen signal and 
the subscreen signal are supplied to the television 

5 main screen selection switch SW1 and when it is de- 
sired to record the subscreen while watching the main 
screen, the subscreen signal is recorded by placing 
the VCR recording signal selection switch SW3 in the 
appropriate state. 

io When it is desired to record the main screen while 

watching the subscreen, the main screen signai is se- 
lected by the VCR recording signal selection switch 
SW3 and recorded through the VCR picture recording 
signal processor 410. 

75 Either the BS picture signal or the television oic- 

ture signal may oe selected to be the main screen sig- 
nal; the other picture signal being the subscreen sig- 
nal. The selection is effected by the main and sub- 
screen selection switches SW1 and SW2 under the 

20 control of the microcomputer. 

A piayed back VCR picture signal is coupled to 
the main screen selection switch SW1 via the VCR 
picture playback signai processor 420. If the VCR 
playback picture signal is to be the main picture sig- 

25 nal. the VCR picture playback signai is applied to the 
PIP signal processing section 200 for the extraction 
of synchronizing signais and to the main picture se- 
lection switch 5Wi. The television picture may form 
the subscreen oicture signal. 

3C In the case of audio signals, TV audio signals, 

which are processed by the television audio signal 
processor 130. and the BS audio signals, which are 
processed by the BS audio signal processor 330. are 
selected by the audio output/recording selection 

35 switch SW4 under the control of the microcomputer, 
whereby the desired aduio signal is output to the loud- 
speaker SP and the audio signal to be recorded, cor- 
responding to picture signai being recorded by the 
VCR, to the audio recording signal processor 410. 

io When it is required to output audio signal, which have 
been previously recorded by the VCR. audio signais 
are output by the audio output switch SW5 under the 
control of the microcomputer. 

The microcomputer controls the switching of 

45 each switcn SW1 ... SW5, whereby picture and audio 
signals of a main screen and a subscreen are select- 
ed, and a PIP signal is created, in response to the 
state of the television main and subscreen selection 
switches SW1 and SW2. by the PIP signai processing 

so circuit 200, so that a tuner for the PIP facility is not 
needed. 

As described above, a television set according to 
the present invention has the advantages of simple 
circuitry and low cost- 
55 The invention is in no way limited to the embodi- 

ment described hereinabove. Various modifications 
of disclosed embodiment as welt as other embodi- 
ments of the invention wilt become apparent to per- 



3 



EP 0 546 858 A2 



sons skilled in the art upon reference to the descrip- 
tion of the invention. It is therefore contemplated that 
the appended claims will cover any such modifica- 
tions or embodiments as fall within the scope of the 
invention. 



Claims 

1 . A television set comprising: 10 
a first tuner (110) for receiving terrestrial broad- 
cast television signals; 

a second tuner (310) for receiving satellite broad- 
cast television signals; 

a video recording means (500) for recording and is 
playing back television signals: 
a picture-in-picture means (200); and 
switching means (SW1 ... SW3) arranged where- 
by: 

(a) the outputs of the tuners (110. 310) and 20 
the video recording means (500) can be se- 
lected for display of the respective television 
picture; 

(b) the outputs of the tuners (110. 310) can be 
selected for recording by the video recording 25 
means (500): and 

(c) the outputs of the- tuners (110. 310) and 
the video recording means (500) can be se- 
lected for application to the picture-in-picture 
means (200) for displaying the respective tel- 30 
evision picture within another television pic- 
ture. 



means according to t he clock of a dock generator 
located in said PIP signal processing means and 
by the control of said microcomputer, 
audio output and recording signal selection 
means connected to said television signal proc- 
essing means and BS signal processing means 
and said microcomputer, for selecting an audio 
signal to be recorded to VCR and for providing an 
audio signal of TV main and subscreen according 
to the control of said micfocom outer, 
audio output means connected to said television 
signal processing section and BS signal process- 
ing means and VCR signal processing means 
and said microcomputer, for providing an audio 
signal of television main and subscreen accord- 
ing to the control of said microcomputer. 



A television set according to claim 1, including a 
stngie microcomputer for controlling the switch- 
ing means (SW1 ... SW3). 



3. A television receiver with built-in type of multiple 
function having television signal processing 
means for processing a signal from a television 40 
tuner, PIP signal processing means for process- 
ing PIP signal, BS signal processing means for 
processing 8S signal, and VCR signal processing 
section for processing VCR signal, comprising: 
a microcontroller for controlling each system sec- 45 
tion. television main screen selection means con- 
nected to said television signal processing means 
anc BS picture signal processing means and 
VCR signal processing means and said micro- 
corriDuier, for displaying and selecting a signal 50 
among TV picture signal and BS picture signal 
ana VCR playback signal according to the control 
o? t-aid microcomputer, 

television subscreen selection means connected 
to said ieievision main screen selection means 55 
bdg PiP signal processing means and said micro- 
comivjier, for displaying PIP screen against tele- 
vise-; main screen selected by said selection 
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